The production of secondary metabolites by plant cells cultivated in bioreactors1.
Plant cell cultures are a potential source of pharmaceutically important plant metabolites. In the past few years a lot of success has been achieved in the field of the cultivation of plant cells on a large scale. Special bioreactor systems, such as airlift or drum-type fermentors have been devised for the mass cultivation of plant cells. Classical stirred-tank bioreactors (up to 75000 l volume) have also been used for the cultivation of plant cells and the production of important plant metabolites. Plant cells proliferate much slower than microbial cells. In consequence, the time taken to grow a plant cell suspension from the shake-flask level (300 ml) to the production scale (20,000 l) takes about 3 to 6 weeks. Nevertheless, the cost analyses available show that the production of valuable chemicals by a suitable plant cell culture process could be commercially viable. Plant cells have been grown in batch and repeated batch culture, and single- stage as well as two-stage processes have been developed for the production of secondary metabolites by fermentor-cultured plant cells. There are, however, only few cell culture processes that have attracted industrial attention as yet. Biological rather than technological problems are the main obstacles to a more common use of fermentor-cultured plant cells in industry.